Aim: This study aims to recognize and estimate the prevalence of depression and its risk factors among residents of assisted living facilities (ALs) in Jordan. Background: Depression is commonly experienced by residents of ALs. The condition is, however, often misunderstood as a part of normal aging and may be overlooked by health care professionals. Little is known about the extent of depression and its risk factors among AL residents in Jordan. Subjects and methods: A national representative sample of 221 residents selected from all AL units across Jordan was recruited to the study. Data on expected risk factors for depression were collected, including sociodemographics; smoking status; number of roommates; number of family members; assessments for cognitive functioning, for lower limb functioning, for hand, shoulder, and arm impairments; and oral health status. Levels of depression among the sample respondents were also assessed. Results: The study found that around 60% of the participants reported depressive manifestations, with 48.0% of AL residents exhibiting impaired cognitive functions, one-third (33.2%) having .50% upper limb disability, two-thirds (63.2%) being at moderate risk of falls, and 69.7% having fair to poor oral health status. Being female, and having a higher level of education, disability of the upper limbs, and impairment of cognitive functions were found to be independent risk factors for depression in participants. Conclusion: Depression is relatively common among residents of AL units in Jordan. Health care professionals, nurses, physiotherapists, and dentists working in these facilities need to work cooperatively to identify the manifestations of depression in residents and collaboratively implement the best practice in the treatment of depression and circumvent its long-term impacts on the health of residents.
Introduction
Depression is a common occurrence in later life, affecting 7% of the general elderly population.
1 A decline in physical, mental, and cognitive abilities, coupled with retirement and the loss of contact with social networks, and the higher likelihood of deaths among loved ones are factors that contribute to the development of depression in older adults. [2] [3] [4] [5] [6] [7] Symptoms such as persistent sadness, anxiety, feelings of hopelessness, fatigue, low energy, suicidal thoughts, insomnia, and aches and pains may all be indicators of depression in later age. 8 Evidence exists in the literature for the significant prevalence of depression among older population living in assisted living facilities (ALs). Life inside ALs can be challenging for residents and could place them at greater risk for depression compared to those individuals who are living in their own homes in the community. [8] [9] [10] [11] [12] [13] A national survey to assess depression among long-term AL residents in the USA reported a high rate of depression among this population during the first year of placement, which was mainly attributed to pain, poor physical health, and prior institutionalization. 14 Similarly, Samus et al found that three-quarters of residents (n=200) randomly selected from 21 ALs in the USA suffered from depression. The authors of that study called for early recognition, screening, and treatment of depression and psychiatric symptoms in residents. 15 Depression may be the main cause of disturbed sleep, poor eating habits, impaired physical activity and cognitive and social functioning, and exacerbated self-neglect, symptoms which, in turn, are associated with increased mortality. 10, 12, [16] [17] [18] Nevertheless, there is a common lack of both recognition of and screening for depression among AL residents; the main medical focus on the elderly concerns their physical health. 8, 19 Therefore, depression is often left untreated, and this may result in further negative consequences. 10, 12, 17, 18 Risk factors that place residents at risk for depression vary across AL populations and cultures.
14 A cross-sectional study from Iran, for example, found that 10.7% of residents of ALs (n=244) experienced severe depression, and that those who were less satisfied with their personal lives, unhappy with the quality of food offered, and less active had a greater likelihood of being severely depressed compared to other residents. In Norway, another cross-sectional study found that having a sense of "meaning in life" contributed to better psychologic health in AL residents. 20 Another study, also from Norway, by Barca et al found that elderly people who were not married, had shorter periods of AL residence, and were taking antidepressant medication were at greater risk of depression compared to other residents. 21 Other studies have reported different risk factors for the development of depression, such as the level of social engagement and experience of belonging in AL communities. 11, 22 It is neither known whether a similarly high prevalence of depression exists among AL residents in other countries, such as Jordan, nor its risk factors. Because the concept of AL is relatively new in Jordan, there are no standards for the structure, living arrangements, or type and quality of care provided. 23, 24 Assisted living care is provided by staff who are neither adequately prepared nor qualified to manage the needs of older people specifically. The main focus of care for AL residents in Jordan is on providing basic needs such as meals, bathing and other personal care activities, medication assistance, and housekeeping. The quality and range of services provided depend on the number of staff and the level and nature of residents' disabilities and needs − physical, psychologic, and mental. 23, 24 The primary objective of this study is to investigate the prevalence of depression and its risk factors in AL residents. Therefore, it aimed to assess the incidence of depression symptoms among AL residents in Jordan and to ascertain the risk factors for the development of depression. Unlike other studies, our study includes a comprehensive examination of possible risk factors for depression, including sociodemographic, smoking habits, cognitive status, balance and gait, impairment of arm, shoulder, and hand function, and oral health status. Because of its often devastating consequences, depression among AL residents needs to be addressed by health care providers.
The main objective of the study is to assist in the development of targeted and culturally appropriate interventions that will allow for early detection, screening, and treatment of depression, and consequent improvement in the quality of life and daily activities of individuals living in Jordanian AL homes.
Research questions are as follows: 1. What is the incidence of depression in older adults living in AL in Jordan? 2. What are the risk factors for developing depression in older adults living in AL in Jordan?
Subjects and methods Design
This cross-sectional study uses a descriptive and correlational design to investigate the incidence of depressive symptoms among AL residents in Jordan and the independent risk factors for their developing depression. After obtaining ethical approval, the principal investigator contacted the concerned AL administrations to gain access to the site. This was followed by visiting the site by the research team to recruit subjects. In the first visit, the research team gathered older adults with the presence of administration to explain the study, requested their participation, and took written informed consent from them. Data collection expanded over a 3-month period. study settings and recruitment of subjects Jordan has 11 AL facilities distributed in the north and center of the country, housing a total number of ~297 residents with a mean age of 60 years. All residents were recruited to participate in this study. Consent for participation was approved 
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Depression among residents of assisted living by the institutional review board at King Abdullah University Hospital and faculty of research at Jordan University of Science and Technology/Irbid/Jordan. All participants signed the consent form before data collection. All signed consents by the participants were informed. Subjects with mental retardation, severe dementia, or whose responses would lack validity were excluded from the study.
Permission was obtained from subjects for their medical histories (medications, previous hospitalizations, chronic conditions, and so on) to be accessed from the subjects' medical files held at their respective AL unit.
A trained research assistant collected demographic information from the subjects and their files. These data included date of birth and gender, marital status, level of education and previous occupation, amount of monthly income where applicable, and their smoking habits.
Instruments and tools
A qualified and trained research therapist performed the following evaluations and assessments: Geriatric Depression Scale (GDS), 25 Mini-Mental State Examination (MMSE), 26, 27 the Tinetti Assessment Battery for gait and balance (TAB), 28 and the Disability of Arm, Shoulder, and Hand assessment (DASH). 29 Oral health status was evaluated by a certified dentist using the Arabic version of the Geriatric Oral Health Assessment Index. 30 The MMSE is a simple tool that is used to evaluate the degree of cognitive impairment. There is a short version (10 minutes, 30 items) used in this study and a longer version (90 minutes, 120 items) of this tool. The short version consists of simple questions about a person's orientation to place and time, registration of prompts, questions about language use (naming) and comprehension, arithmetic patterns, and testing of spatial skills (such as in drawing). 26, 27 The total score achievable is 30, with a score of 26 or greater indicating normal cognitive functioning. 26 The GDS is a short (30-item), simple (yes/no question) self-report assessment that is commonly used to evaluate the level of depression among an elderly population. Its very good-excellent psychometric properties and simplicity of administration enable the scale to be used for individuals with mild-moderate cognitive impairments. The scores are interpreted as normal (0-4), mild depression (5-8), moderate depression (9-11), and severe depression (12) (13) (14) (15) . 25 In this study, a score of 10 or more indicated a subject with depression.
The TAB is a performance-oriented tool with excellent reliability used to measure the gait (12 points) and balance (16 points) of an individual performing specific tasks, for a maximum achievable score of 28. For instance, the person is asked to stand on one foot (eyes opened or closed), stand up from a chair, walk for 10 steps, and so on. Each task is scored between 0 and 2, with a 0 score indicating maximum impairment and a score of 2 indicating no impairment. In this study, a total score of 19 indicated individuals with impairment in gait and balance. 28 The DASH is a self-reporting 30-item questionnaire with excellent psychometric properties used to assess impairment and pain in the joints of the arm, shoulder, and hand on a scale from 0 (no impairment) to 100 (maximum impairment) of the upper limbs. 29 The Geriatric Oral Health Assessment Index is a 12-item self-report dental health questionnaire developed for use in elderly populations. Each question is scored between 1 and 5, with the cumulative score from 12 questions representing a minimum to maximum range from 12 to 60 points. Individuals are asked general questions related to their perceptions of oral health relating, for instance, to pain and discomfort in the mouth, whether they need dental/oral treatment, and whether they are satisfied with their dental condition, their assessment of the requirement for treatment, and the tolerability of oral pain and discomfort. The Arabic translation of the instrument has excellent reliability (Cronbach's alpha =0.93) and very good validity (correlation coefficient .0.70).
30
As this study sample included many illiterate subjects, all assessments and questionnaires were completed in personal interviews conducted by trained research assistants.
Translation procedure and pilot testing
The DASH, the TAB, the MMSE, and the GOHAI have Arabic language applications. The adequacy of the psychometric properties of the Arabic versions of these instruments has been validated in previous research: DASH, 29,31 TAB, 2 MMSE, 32 and GOHAI. 30 Further, a forward-and-backward translation method was used to translate the GDS into Arabic language. 33 The forward translation of the GDS was performed by four bilingual researchers (associate professors). Differences of opinion in the translation of specific terms were resolved by discussion until agreement was reached by consensus. The backward translation of the instrument was made by a native English speaker who could speak Arabic fluently and was not familiar with the original English version of this instrument. Eleven researchers then evaluated the extent of similarity between the forward-and the backward-translated items. The similarity of linguistic forms and meanings were evaluated. 
1648
Almomani and Bani-issa Similarity scores ranged from 0 (not similar) to 1 (similar). A score of 0.8 or higher indicated that 80% of the evaluators agreed on the translation. All items scored between 0.8 and 1 with adequate reliability of the Arabic translated version of the instrument (Cronbach's alpha coefficient =0.84). The initial versions of the instrument were pilot-tested on a group of 20 study participants and revised accordingly by the researchers.
Data processing and analysis
The study data were saved and analyzed using the SPSS ® software (version 20). The significance level was set as P#0.05. Odds ratios were calculated with 95% CIs. Cronbach's alpha coefficient was calculated for the translated GDS. Mean values, SDs, and frequency distributions were calculated for all study variables. Multiple logistic regression was performed to predict potential factors related to outcome variable (a score of $10 in the GDS). The set of independent variables consisted of age, gender, marital status, education, previous occupation, income, smoking, number of roommates, number of family members, DASH score, TAB score, MMSE score, and GOHAI score. The main dependent variable was depression (a score of $10 in the GDS considered as depressed participant).
Results

Overview
The study found that individuals in AL facilities in Jordan exhibited marked deterioration of physical and cognitive abilities, which were significantly correlated with manifestations of depression.
response rate, sites, and general description of participants Of the total 11 existing assisted living residences in Jordan, 3 refused their residents' participation in the study, citing privacy reasons. The number of residents in participating facilities was 297, which represented 72.7% of all AL residents in the final response rate. The exclusion of residents with severe dementia, mental retardation, or who refused to participate (n=76) resulted in a final response rate of 74.4% of the total number of residents in participating AL units.
Demographic profile
The mean age of participants in this study was 62.4 (SD =13.9) years. Less than half of them (45.2%) were female. More than half of the respondents (53.4%) had a bachelor degree level of education and almost the same proportion was previously unemployed. About one-third of the participants were smokers and two-thirds of all participants had at least two medical conditions, with hypertension and diabetes being the most prevalent, followed by stroke and joint diseases (Table 1) .
Cognitive, physical, and mental functions and oral health scores of the participants Approximately half of the sample had impaired cognitive capacities, as measured by the MMSE scores. Almost a third of the participants had .50% upper limb impairment, as measured by the DASH assessment. Slightly less than two-thirds were found to be at high to moderate risk of falls, as measured 
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Depression among residents of assisted living by the TAB. Slightly more than two-thirds of the subjects were suffering from fair to poor oral health (Table 2) . Depressive symptoms were found to be experienced by around 60% of the study sample, as measured by the GDS, with 31.4% exhibiting severe depressive symptoms. Around 76% of the subjects also reported having trouble concentrating, 68% reported that they did not find life very exciting, and .50% reported that they felt their life to be empty, were bored, had stopped many of their interests/activities, and did not feel hopeful about their future. Table 3 shows the independent correlates of depressive symptoms among the study subjects. A multivariate logistic regression model demonstrated the following predictive factors: age, assisted living, gender, marital status, education, previous occupation, number of roommates, average monthly income, number of family members, smoking, the DASH score, the TAB score, the MMSE score, the GOHAI score, and the number of medical diseases. The final model for risk of having depressive symptoms included the following predictors: assisted living, high school or above educational level, upper limb disabilities (DASH $50%), being female, and having impaired cognitive function (MMSE 26).
Independent correlates of depression in participants
Residents with a higher educational level were about 3.7 times more likely to have symptoms of depression compared with residents who had lower level or no education. Female residents were about 4.7 times more likely to have symptoms of depression compared to males. Residents with upper limb disabilities of .50% were about 2.1 times more likely to have symptoms of depression compared with those whose upper limb mobility had 50% impairment. Furthermore, residents with cognitive impairment were 2.3 times more likely to have depressive symptoms than those whose cognitive functions were unimpaired.
In addition, the levels of depression in some assisted living residences were found to be greater than others, and the name/type of AL was found to be a factor in the incidence of depression in their residents. For privacy reasons, the results for depression in relation to the name of AL (ie, the best and the worst in terms of the prevalence of depression) will not be reported in this research.
Discussion
This study is the first to attempt to shed light on the incidence of depression in assisted living populations in Jordan. The prevalence of depression and its potential risk factors were estimated from assessments of sociodemographic variables, smoking habits, and cognitive, physical, and oral health status using standardized, valid, and reliable assessment tools. The comprehensiveness of assessments made using tools of established reliability and validity is one of the major strengths of the study.
Findings showed that AL residents suffered from impaired physical and cognitive functioning, manifesting as symptoms that are the risk factors for depression. Taking the degree of 
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Almomani and Bani-issa health impairments into consideration, these results have important implications for the health practitioners working in ALs, given the reported effects 3, [34] [35] [36] that poor physical, cognitive, and oral health functioning has on the independence and quality of life of residents. Further, decline in the health of AL residents affects their relationships and interactions in daily life, and is a cause of isolation, separation from others, loneliness, and more severe manifestations of depression. 5, 37 While in normal aging, the accumulation of chronic diseases and increased risk of functional decline and loss of independence are expected, research in the related literature has highlighted the importance of lifestyle factors in slowing the decline of physical and cognitive functions. Such studies have suggested that appropriate physical activity in the form of rehabilitative therapies and scheduled exercise may delay functional and cognitive impairment in AL residents. 38 The significant deterioration in physical health found in this study sample represents a challenge to the health care system in Jordan that relates to the cost of treatment and the number of health professionals required to improve AL residents' quality of life. On this basis, the results of our study found assisted living conditions themselves to be a potential risk factor in the levels of depression experienced by residents. ALs in Jordan, as in other countries, vary in their structure, arrangements, and in the type and quality of care given to residents (eg, meals, housekeeping, personal care, medication assistance, and so on). In Jordan, there is a tendency to keep staffing levels in these facilities to a minimum. The results of this study demonstrate the necessity for a range of therapists and registered nurses, as well as dentists, to be employed to address AL residents' physical disabilities, problems with mobility, and exercise and oral health needs as a starting point to improve their health and well-being. 31, 17 Therapists would ideally need to understand the connection between cognitive function and the physical aspects of health, and its impact on the daily lives of AL residents. 38 As expected, a significant number of participants in the study sample reported symptoms of depression. The results for its prevalence align with those from the literature that indicate a high incidence of depression symptoms in AL residents. 12, 15, 39 Although depression is also considered to be an aspect of the aging process and is, therefore, generally not assessed in geriatric populations, 40 the current best practice in the management of depression in AL residents is based on early screening and treatment. 9, 41 In Jordan and in the Middle East more widely, a stigma associated with mental illness is evident. 42 In assisted living situations, health care providers do not screen for symptoms associated with depression, restricting their attention to physical illnesses, since this is considered more appropriate for the aged. 40, 43 The findings for the prevalence and impact of depression on AL residents' daily functioning in this study present a clear case for addressing their mental health. Routine screening for depression should be undertaken to enable a smooth transition to the AL environment. 41, 44 Furthermore, inadequate screening is a considerable barrier to better managing later-life depression in AL residents.
The best practice inside the AL environment has been reported to emphasize on the ability of staff to recognize signs of depression and make early interventions, for which training is essential. 37 Previous research has found that residents in assisted care facilities suffering from depressive symptoms experience frustration with their careers' limited abilities to effectively deal with depression. 9, 45 Therefore, an interdisciplinary approach to raise awareness among staff for early recognition of the symptoms of depression among AL residents is recommended.
Apart from screening for depressive symptoms, it is also important that residents at risk for the condition are recognized. This may vary between cultures. In our study, female residents who were more educated and had upper limb disabilities and impaired cognitive function were found to be at greater risk for depression compared to others. In a similar study in Iran, no significant gender difference was found in reported symptoms, 12 whereas in Canada, being female and having cognitive and physical impairments were identified as correlates of depression among AL residents. 46 Similarly, Atkins et al found that Australian counterparts with functional limitations were at increased risk of developing distress and depression manifestations. 47 This study found that the oral health status of our residents did not significantly correlate with depression, a result dissimilar to the findings of previous studies. [3] [4] [5] 17 Elsewhere, depression and other chronic mental illnesses correlate with poor oral health status. For example, a recent research by Watanabe et al on a group of 4,720 frail elderly (.65 years) found that on the GDS, oral health and functioning were significantly associated with frailty. 4 Similarly, Hybels et al, in a study of 944 older adults, found the symptoms for depression to be associated with poorer dental and oral health. 3 In addition, the marital status of our residents did not correlate with depression, whereas in Norway, AL residents who were married showed higher levels of depression compared to single residents. 21 Therefore, AL residents at risk for depression manifestation need to be identified upon admission to 
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Depression among residents of assisted living assisted living and followed up with close supervision of their psychologic health by the staff. Family involvement at the admission stage is also important to better guide health care professionals in their identification of residents at risk for depression through the introduction of screening and intervention options to manage depression. 13, 37 Interventions and rehabilitation programs targeting modifiable risk factors have the potential to prevent the development of depression. In particular, encouraging mobility and activities which stimulate cognitive functions may reduce psychologic distress and improve enjoyment of life. 41, 44 These remedial measures will not, however, be effective in treating depression in AL residents in Jordan, unless the society changes its perception of people who have no alternative in later life to assisted living. It has been found that showing negative attitudes on the part of administrators and health care providers toward AL residents, coupled with a lack of cultural acceptance, remains one of the challenges to providing optimal care as well as for the acceptance of care by residents. 48 This evidence, and the results of this study, points to an urgent need to modify caring parameters and revise AL structures and procedures to integrate training for the recognition and treatment of mental health problems within these facilities. A new model for assisted living should encompass an interdisciplinary approach among health care professionals and be promoted across social networks and society.
Finally, this study found that AL facilities in Jordan do not cater exclusively for elderly people who cannot support themselves and have no familial supports; residents may include people younger than 55 years. The Jordanian government allows individuals with different physical or intellectual disabilities to be placed in assisted living residences. These individuals should also be assessed for depression, given they have no means of support outside the institution. The missions of AL institution in Jordan need to be recast to determine the criteria for admission, while providing alternative support for people who are still capable of functioning well in the community.
Limitations
While this study has highlighted the overlooked issue of depression among Jordan's assisted living population, and has found its independent correlates using standardized assessments in a nationally representative sample, other correlates, such as visual and hearing impairments, social supports, sense of meaning of life, and the period of AL residence, were not examined. Furthermore, the sample consisted of a wide age range and more than one-third of the participants were aged 55 years. Therefore, factors associated with depression in this study cannot be generalized to other AL environments with a majority of elderly population. That age was not found to be a significant predictor of depression is an interesting finding of this study. The correlates of depression presented might be important for AL residents of all ages. Another limitation of this study relates to the cutoff scores of the MMSE and GDS. Compared to other studies using different scores, the cutoff scores used here are more lenient. Thus, a higher number of individuals with lower levels of cognitive impairment or depressive symptoms may have been identified than in studies with higher cutoff scores. Moreover, in the analysis of the study data, multivariate linear and logistic regressions were used, which could increase the rates of type I error. Therefore, it is important to analyze the results of this study in light of it being the first endeavor to understand the prevalence of depression and the correlated risk factors among AL residents in Jordan. Additional research is required to confirm and refine the findings of this study.
Conclusion
Depression is a very common health problem of residents in AL facilities in Jordan, especially for females and better educated individuals with impaired upper limb and cognitive functioning. It is recommended that the structure and policy of assisted living institutions be revised to include routine assessment for symptoms of depression and better access to medical and rehabilitative care for residents to meet their multiple health needs. 49, 50 Programs to treat and mitigate the incidence of depression that are acceptable both culturally and to families must become integral to the aims of assisted living. Programs promoting healthy habits and exercise, involvement of family members, Yoga, music therapy, and the use of technology are some of the interventions that are recommended to help address the prevalence of depression among AL residents. All health care workers of ALs in Jordan must be trained and qualified enough to recognize the symptoms of depression and how it could affect the health of older adults. They need to work in an interdisciplinary team, consisting of medical staff, occupational therapists, nurses, physical therapists, and other health professionals, to coordinate and collaborate on formulating a treatment plan to meet the residents' needs. The results of this study may act as a point of reference for the staff of AL facilities to initiate understanding and recognition of the symptoms of depression and related factors.
